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Project Summary

The polarization state of light coming from the space objects provides essential information about their nature and the processes
taking place in those objects. In addition, the investigation of the dispersion of the polarization state distribution gives the
additional information on physical-chemical characteristics of the astronomical objects. The current polarimeters used in
astronomy in the most cases do not allow to determine all the polarization parameters of a rapidly oscillating object and also the
distribution of the polarization state and its dispersion on the extended object in a real time. Also, it has to be noted that the most
polarimeters are sophisticated, heavy and not compact devices with big enough instrumental polarization.
Following the above stated, the development of a new polarimetric method and the design of a simple, compact, cost-effective
and universal astronomical polarimeter on the basis of this method, which allows to measure the polarization state of the light
(all four Stokes parameters) in each point of an imaging of the astronomical object in a real time, is a very important
advancement in astropolarimetry and is indeed very actual.
In the current project it is proposed to develop an innovative real-time astropolarimetric method and design universal, compact
spectro-polarimeter, the main part of which is an integral polarization-holographic element developed by the authors of the
project. In the process of diffraction the element decomposes the incoming light onto orthogonal circular and linear bases. The
simultaneous measurement of the intensities of four diffraction orders formed by an element allows all four Stokes parameters
to be determined in all points of an object image in a real time, and by using formulas applied by us. The software developed
during the project will enable us to obtain the pattern of the distribution of the polarization state across the object image take into
account its fluctuations and dispersion. The temporal resolution of such system is limited only by the operating speed of a CCD
matrix and the time needed for a software processing.
The use of unique polarization-holographic element for the analyze of a light polarization is principally new and the spectro-
polarimeter designed on the bases of this element would have the following advantages: the use of only one optical element for
the analyze of a light polarization; absence of any moving and electronically drived optical details; low internal reflections, which
extremely decreases instrumental polarization and increases the measurement accuracy; wide spectral region of an operation
and sufficient angular dispersion; universality as it will allow to study a spot-like or an extended objects with continuous or rapidly
fluctuating polarization. Such a spectro-polarimeter will be compact, lightweight, simple in construction and inexpensive and
might be easily installed in the ground-based or space telescopes. It is planned to test this spectro-polarimeter and to determine
its technical parameters during the observations of the polarimetric standard stars and those celestial objects with accurately
measured polarization: the Moon, the solar corona, bright planets, the Crab nebulae and the Andromeda Galaxy.
The successful implementation of the project will finally give us a new effective astropolarimetric instrument and will provide a
significant impact in further development of this field of the observational astronomy.


